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, Abstract. Let L be one of the finite dimensional Lie algebras W n (m), S n (m), H n (m) of 

^ ■ Cartan type over an algebraically closed field of prime characteristic p > 0. For an elements 

F of the symmetrcial algebra S(L) we found necessary and sufficient condition in order to 
the element ad(di) pmi ~ 1 ad(d2) pm2 ~ 1 ■ ■ ■ ad(d n ) pmn _1 (F) belongs to the symmetrical invariants 
algebra S{L) L . Also, for p = 3, 5 the algebra of symmetrical invariants S{H2) H2 is calculated 

■ in explicit way. 

^ . 1. Hexaft L o^Ha i3 npocTHx CKiHaeHOBHMipHHx ajire6p Jli KapTamBCbKoro Tnny W n (m), 

S n (m), H n (m), j\e m = (m l5 m 2 , . . . , m n ), rrii G Z, aKa po3rjia,n;aeTbca Ha^ ajireSpaiHHO 3aMKHyTHM 
^ ■ nojieM K ^o^aTHboi xapaKTepncTHKii p. AjireSpa L e rpa^yHOBaHa 

C3 ' 
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L_i © L © ■ ■ ■ © L r , [L^ Lj-] C L 



TyT r = nJ2k(P mi — 1) — 1 fl-na W n (m) i r = n^ fc (p mi — 1) — 2 /yia ajire6p S^m), iif n (m). 
KoMnoHeHTH Bi^noBiflHo'i (pijibTpan;ii no3HanHMO nepe3 Ci = Lj©L i+1 ©- • -©L r , £_! = L, ^hb. 
Bci ^eTajii b \T\. 06aHCJieHHa ueHTpy Z(L) yHiBepcajibHo'i oropTyic-Hoi ajireSpn U(L) e oflmeio 



i3 BajKJiHBHx 3a^aa y BiflKpnTifi npoSjieMi KJiacH(piKan;ii He3Bi^HHx 3o6pajKeHb ajireSpn L. Ha 
Cboro^HiniHiH ^eHb Hemp Z(L) noBHicTio onncaHHH jinnie fljia ajire6pn ^(m) b [2]. Oxpeivii 
| n,eHTpajibHi GJiGMeHTii fljia fleaKHx ajire6p 3HaH^eHi b [3], [4]. 

IlepniHM KpoKOM b onnci ajireSpn Z[V) mo>kg 6yTii 3Haxo^,JKeHHa ajire6pn iHBapiaHTiB S(L) L 
CHMeTpHHHo'i ajireGpn S(L) Bi^HOCHO npne,i],HaHOi ^i'i ajire6pn L. Ajire6pa S(L) L e CKmneHHO 
nopo^jKeHOK) ajireSpoio Ha,n; p-HenrpoM ajire6pii L. MiiviajibHa KijibKicTb nopofljKyiOHHx ejieivieHTiB 
ajire6pn S(L) L oGancjieHa b po6oTi [5], npoTe 3bhhh BHruiafl hhx ejieivieHTiB b 3arajibHOMy 
BnnaflKy HeBiflOMHH. 

B poSoTax [6], [7] JiaHO onnc ajireGpn S , (L) i - 1 . 3o-Kpeivia, 6yjio noKa3aHO, mp bcskhh HeTpiiBiajibHHH 
ojjHopypiHH CHMeTpHMHHH iHBapiaHT S'(L) L ,CTeniHb aKoro He JiijiHTbca Ha xapaKTepncTHKy 
nojia, 3anncyeTbCH y BHrjiajji d^(F), fle 

:= ad(d 1 Y mi - 1 ad(d 2 y m2 - 1 ■ ■ ■ ad(d n ) pmn -\ 

a F G S(L), di, d 2 , ■ ■ ■ , d n - 6a3nc npocTopy L_i. 

B ^amii po6oTi BCTaHOBjieHO yMOBH hkhm noBHHeH 3a,a,OBOJibHaTH ejieMeHT F G S(L) ,o,Jia 
Toro m;o6 ejieivieHT d^(F) 6yB chmgtphhhhm iHBapiaHTOM ajire6pn L. IloKa3aHO, m;o fljia ajire6p 
S n (m), H n (m), H n (m), (W n (m)) ejieivieHT F Mae 6yra iHBapiaHTOM (Bi^noBiflHO HaniBiHBapiaHTOM) 
MaKCHMajibHoi ni^ajireSpn Cq. BHKopHCTOByiOHH OTpHMaHHii KpHTepin, oS^HCJieHO ajire6py 
CHMeTpHHHHx iHBapiaHTiB fljia H 2 ■— H 2 (m), npn m = (1, 1, . . . , 1) i p = 3, 5. 

2. Hara^aeivio 03HaneHH5i ajireSp Jli W n (xa),S n (xa),H n (xa). 3a(piKcyeivio no3HaHeHHa ^Jia 
HaSopiB 3 Z" - 8 := (Si, S 2 , ■ ■ ■ , S n ), Si = p mi ~ 1 1 := (0, . . . , 1, . . . , 0). rioKJia^eMO \a\ := c*i, 
a G 121. ^ 
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Ajire6poio po3,zrijieHHx CTeneHiB K n (m) Ha3HBaeTbCH KOMyTaTHBHa ajire6pa, axa 3a^aHa TBip- 

HHMH Xl, X 2 , ■ ■ ■ , X n , CniBBiflHOineHHJIMH x\ = 0, . . . X^ m " = i npaBHJIOM MHOJKeHHa 

TyT x («) := x «i . . . ; a G 1%, a<5. 

3arajibHa ajire6pa W n (m) nopo^jKyeTbca BciMa cneiriajibHHMH ^nidpepeHiriiOBaHHaMH ajire6pn 
K n (m) BHrjia^y 

D = fjdj, fj G A; n (m). 

Cnen,iajibHa ajire6pa ^(m), n > 2 e ni^ajireSpoio ajireSpii W„(m), axa nopo^>KeHa flH(pepeHn,iiOBaHHflM 

V^a) = di{x {a) )dj - djix^di, i < j <n,a 6Z^. 
TaMijibTOHOBa ajire6pa H n (m), n-napHe, CKJia^aeTbca i3 ^H(pepeHn;iiOBaHb 

n 

D(a) = a lt7T A(x {a) )d ni , aeZ n + ,a<5, 
i=\ 

fle 7r - iHBOJiiOTHBHa nepecTaHOBKa 6e3 HepyxoMiix tomok mhojkhhh {1,2, ... ,n}, npnnoMy 
di^i = ±1, ai,,™ + cim,i = 0. Bci BHmeo3HaHeHi ajire6pn e npocTHMii ajire6paMH Jli. KpiM BKa3aHnx 
ajireSp mh TaKoac 6yn;eMO npainoBaTH 3 ajire6poio H n (m) := H n (m)®(D(5)). Ajire6pa ciiMeTpiiHHiix 
iHBapiaHTiB S(L) L BH3HanaeTbCH hk aHyjiHTop L-MO^yjia S(L). 

3. ^Jia KOJKHoi ajire6pn W n (m), S n (m), H n (m), H n (m) KOMnoHeHTa L_i nopo^jKeHa KOMyTyiOMHMH 
flH(pepeHii;iiOBaHHaMH di, . . . , d n , TOMy onepaTop BH3HaHeHHfi KopeKTHO fljia Bcix TnniB 
ajireSp. 

03HaneHHa. EAeMenm F G S(L) Ha3ueaemhCH reHepaTopoM cuMempuHuoso ineapiauma 
z, hkiho euKonyembCH pienicmb z = d^(F). 

3HaHHH reHepaTopa CHMeTpnHHoro iHBapiaHTa BaxcjiiiBe 3 oSnHCJiiOBajibHoi tohkh 3opy, ocKijibKH, 
reHepaTop Mae HaSaraTO npocTiniHH BHrjia^ mm ByrnoByrHHH HOMy CHMeTpnHHHH iHBapiaHT. B 
poSoTi [6] BCTaHOBJieHO, mp ,iijih KOJKHoro o^HopiflHoro CHMeTpnHHoro iHBapiaHTa z, ajire6pn Jli 
L, fljia HKoro deg(z) ^ mod p, icHye 6^hhhh, 3 TOHHicTio ro a,zrpa onepaTopa d^ s \ reHepaTop. 
HacTynHa TeopeMa BCTaHOBjiioe hkhmh BjiacTHBOCTaMH BOJio^ie reHepaTop CHMeTpnHHoro iHBapiaHTa. 

Teopeivia 1. Hexau z - nempueiaAbHuu cuMempuunuu odHopidnuu meapianm ajize6pu L, 
deg(z) 7^ mod p, i F - iioso senepamop. Todi 

(i) mku^o L = W n (m) mo Ci(F) = % ad(—Xidj)(F) = SijF, Sij -cumgoa Kponenepa; 
(ii) hkil^o L = S n (m) a6o L = H n (m), mo Co(F) = 0. 

floeedeuHH. (i) B poSoTi [7] noKa3aHO, mp ejieivieHT F MOJKHa noflaTH y BHrjia^i 

F = z\A x + z 2 A 2 H h z n A n , 

^e z-i = x^di, Ai G S(L), a BeKTopHHH npocTip A, HaTflrHyTHii Ha ejieMeHTH A\, A 2 , . . . A n e 
£i-MOflyjieM 3 HyjibOBOio ^ieio. KpiM Toro A e He3Bi^HHM Lo-MO^;yjieM 3 HacTynHOio ^ieio 

D ijj (A k ) = -8 jjk Ai,D itj := -ad{xidj). 
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BpaxoByio^H Te, mo Dij(z k ) = 8ijZ k + 5^ k Zj OTpmviaeMO 

k k 

= ^ ({SijZk+Si t kZjA k +Zk{-Sj,kA)) =$i,jF+Zj ^ 5i, k A k -Ai ^ 5 j>k z k = 

= 5 id F + zjAi - zjAi = 5ijF. 

OcKijibKH, fljia Bcix i Maeivio C\(zi) = i C\(A) = 0, to i C\(F) = 0. 

(ii) Hexaii L = S n (m). B poScm [6] noKa3aHO, mo ^OBijibHHH o^HopiflHHH ciiMeTpiiHHHH 
iHBapiaHT z G S(L) L , deg(z) mod p 3anncyeTbca y cnen,iajibHOMy BHrjia^i z = d^(F), 
npirroiviy F = J2i<j z i,j($)Aij, A it j G S(L) i Zij := di(x^)dj — dj(x^ s ')di. rioKJia^eMO 
Di j = ad(xidj), Tij = ad(xidj-Xjdj). 51k i b po6oTi [7| MoxHa ^OBecTH HacTynHe TBep^>KeHHfl 

JleMa. BeKmopnuu npocmip A nopodofcenuu ejieMenmaMU A it j e CQ-ModyjieM 3 Hacmynnoio 
diem 

D s>t (Aij) = 5 t) jAi ;S + 6 i>t A S) t, T St t{Aij) = (8 jiS + 8 i>s - 5 i)t - 5j >t )Ai tj , 

% Ci{A) = 

IlpaMHMH oSHHCJieHHaMH b ajireSpi L OTpiiMyeivio: 

F> s ,t{zi,j) = [xgd^d^x^dj - dj(x^)di] = S ijS z jit + 8 jjS z tti , 
T s ,t( z i,j) = l x sd s - x t dt, di(x^)dj - d j (x^)d i ) = (<5 i)S + 5 jtS - 8 i>t - S jtt )z j4 . 
3HaxoflHMo: 

D S)t {F) = D Sjt (y^ y ZjjA^j) = ^2(($i, s Zj,t + 5 jiS z tl iAi t j + z itj (5 t ^A itS + 6i >t A S)t ))j = 
= ^ > 8i,s z j t tAij + ^ 8j jS z t ^Aij + ^ ^ 5tjZijAi jS + ^ ^ 5i^A s ^Zij = 

i<j i<j i<j i<j 

= ^ . z j,tA s j + ^ zt^Ai^s + ^ Zi^Ai S + ^ A s jZtj = 

s<j i<s i<t t<j 

= ^ z i,tA St i + ^ y z tt iAi^ s + ^ Zi j tAj /t s + ^ A s ^z t) i = 

s<i i<s i<t t<i 

= 22 z t,i A i,s + ^ ^.tAs = ?i Z t,i + 2 i,t)A, S = o. 
i i i 

i 

T 8>t (y~ K j ZijAij^=y^ j ((5i t g+5 jtS -5i t t-5 j ^)z jt iAij+Zij(5 jtS +5i t g-5i t t-5 j ^)A i j) = 

i<j i<j 

= /XSj, s + 8i,s - 8i,t - 8j,t){zj,iA it j + ZijAij) = 0. 

i<j 

OcKijibKH, ^H(pepeHn,iioBaHHfl x s d t i x s d s — x t d t nopo^,>KyioTB ajire6py L to L (F) = 0. 
BpaxyBaBHra £i(A) = i Ci(zij(5)) = OTpHMaeMO, m,o £i(F) = 0. ToMy i £o(F) = 0. 

(Hi) Hexaft L = H n {m). 3 poSoth \6\ BnnjiHBae m;o F G H n (m), npn^OMy F = uA, A G 
S(H n (m)), TyT u = x^\ To^i, BpaxyBaBinH ( a ) = (— mod p, OTpHMaeMO 

2 := S S) {F) = d {s \uA) = ^(-l) |a| rf (a) (w)d (5 - Q) (A). 

a 

OcKijibKH ejiGMGHTH {d^ a \u) , < a < 5, } oneBH^HO, yTBopioiOTB 6a3HC ajire6pn H n (ra), 
to ejieivieHTH {d^^^^A), < a < 5}, yTBopioiOTb 6a3nc cnpa>KeHoro MO^yjia H n (m)*. Ajie 
fljia raMuibTOHOBOi ajire6pn icHye i30Mopdpi3M i/ n (m)-MOflyjiiB <p : H n (m) — > i^ n (m)*, aKHH 
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npoflOBJKyeTbca ro roMOMop(pi3My <p : H n (m) — > H n (m)*, npiiHOMy ip(u) = A. OcidjibKH 
Cq(u) = to i Co(A) = 3Bi^KH OTpniviaeMO Co(F) = 0. 

□ 

Ilepexifl Bifl 3Haxofl>KeHH5i ciiMeTpiiHHoro iHBapiaHTa 3Haxo^5KeHHa iioro reHepaTopa e 
Ba>KjiHBHM 3 oS^HCJiiOBajibHOi TOiKH 3opy, ocKijibKH CHMeTpiinm iHBapiaHTH b po3ropHyTOMy 
BHrjiH^i 3a^,aiOTbCfl ^y>Ke rpoMi3^,KHMH Bnpa3aMn. 

^OBe^eMO oSepHeHy TeopeMy. 

Teopeivia 2. Hexau F e S'(L) npuuoMy: 

(i) 3ah L = W n (m) euKouyembCH Ci(F) = i ad(xidj)(F) = —SijF, 
(ii) 3ah L = S n (m), a6o L = if n (m), euKouyembCH Co(F) = 0. 
Todi eAeMemn d^ s \F) e cuMempuHHM ineapiaHmoM. 

JJoeedeHHH. AjireSpa Jli L nopofljKyeTbca ax ajireSpa ,n;H(pepeHn;iiOBaHHaMH 3 L_ 1 i L r . ^HiKpepeHuiiOBaH] 
di = ad(di), di e L_i KOMyryiOTb Mim co6ok>, i, BpaxyBaBimi OTpniviaeMO, m;o di(d^(F)) = 

0. OTJKe, fljia nepeBipKH Toro, m;o ejieivieHT d^(F) e ciiMeTpiiHHHM iHBapiaHTOM ^ocTaTHbo 
noKa3aTH, inp L r {S s \F)) = 0. 

Hexaii L = W n (m). KoMnoHeHTa L r nopo^^eHa^HcpepeHuiiOBaHHaMH BHrjia^y x^di. IloKjia^,eMO 
Di = ad(x^di) i noKajKeivio, inp b yMOBax TeopeMH Di(d^ s \F)) = fljia Bcix i < n. Maeivio, 

D t {S s \F)) = ^(-l)^Q^)(dW(A)(F)). 

,Hjia thx 3HaneHHb 7 ^Jia aKnx d^(Di) E C\ Bi^noBiflHi flo^aHKH cyMH piBHi Hyjiio. Toiviy 
D0 5 \F)) = (-lf\Qd^\F) + ^ £ )^)(A)(^) = 

= (-l) n d {ek) (F) + Y^(-l) n - 1 (-lp l d^\(ad(x {£ * ) d k )(F)) = 

= (-l) n d (ek \F) + {-l) n d^\ad{x^ k) d k ){F)) = d (ek) (F)((-l) n + = 0. 

O™, d®(F) e S{L) L . 

Hexaft L = S n (m). Y HbOMy Bnna^Ky KOMnoHeHTa L r nopo^jKeHa Bciivia ^iicpepeHniiOBaHHaMH 
BHrjia^y di(x^)dj — dj(x^)di. rioKaxceMO, inp kojih F 3a^OBOJibHae yMOBaM TeopeMH, to 
D i,j( s )( d{S) ( F )) = 0, Wis Bcix i<j<n, Dij(S) = ad(di(x^)dj - 3 3 -(x^)Si)). Mae M0 

D hj (S)(S 5 \F)) = ^(-1)WQ^)(^)(A.(^))(F))). 

5Ikihp, I7I > 1, to 3a yMOBOK) d^(Dij)(F) = 0. Toiviy HeHyjibOBi flO^aHKH SyuyTb Jinine npn 
TaKHx HaSopax - S, 5—ei, . . . , 5— e n . Ajie d^(Dij(S)) = Aj(0) = 0. Toiviy 

D id (5)(S s \F)) = J2(-l) i5 - ek) d ek (d^(5)(F)) = Y^-l)"- 1 ^ DijieMF) = 

k k 

= (-lr-^d^iadidiix^dj - d 3 (x^)d t )(F)) = {-\) n - 1 Y J di€k \ ad (kkd3 ~ kkdi){F)) = 

k k 

= (—l) n ~ 1 ^ ei \dj(F)) - d^\di(F))) = (-l^-^d^d^iF) - d^d^(F)) = 0. 

TaKHM ihhom d (5 \F) e S(L) L . 

JJ,jis ajireSpn L = H n (m) ^OBefleHHa aHajiorinHe. □ 
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3ayBa>KHMO, mp is flaHoro ^OBe^eHHa 30BciM He BnnjinBae HeTpHBiajiBHicTb CHMeTpHHHoro 
lHBapiaHTa HaBiTb flKin,o F 3a,o,OBOJibHae yMOBaM TeopeMH. ToMy npn oSnHCJieHHax 

noTpi6HO OKpeivio nepeBipa™ hh ejieivieHT d^(F) Bi^MiHHHH Bi^ Hyjia. 

TaKHM hhhom, mh 3BejiH npo6jieMy oS^HCJieHHa chm6tphhhhx iHBapiaHTiB ^,0 eKBiBajieHTHo'i 
sa^ani oSnHCJieHHa reHepaTopiB chmgtphhhhx iHBapiaHTiB, aKa e npocTinioio 3 oSaHCJiiOBajibHoT 

TOHKH 30py. 

4. BnKopHCTaeMO Teopeiviy 2 ,o,jia 3Haxofl>KeHHa cepii HeTpnBiajibHHx chmgtphhhhx iHBapiaHTiB 
ajire6p H n (m) i H n (m). 

Jleivia. EjieMeHinu Aj = S s '(u l ), i = 2, . . . ,p— 1, u:=D(5) e nempueiaAbHUMU, cuMempuHHUMU 
iHeapianmaMU ajize6pu H n (m). 

JJoeedennsi. OckLtbkh, Cq(u) = to i Cq(u 1 ) = 0. ToMy, 3 TeopeMH 2 BHnjiHBae, mo b ejieivieHTH 
S- S \u % ) e CHMeTpHMHHMH iHBapiaHTaMH. ^OBefleivio ixHio HeTpHBiajiBHicTb 3a miryKHieio. EjieivieHT 
flpyroro CTeneHa A2 e ejieivieHTOM Ka3HMipa ajireSpn H n {va)^(jxsB. [4], \8\) i He piBmift Hyjiio. 
EjieivieHT Aj 3anHHieMO y BHrjia^i 

TyT A- = Aj| u _ Q G S(H n (m)). OckIjibkh, 3a npnnymeHHaM m^yKHii, Bci A&, k < i BiflMmm 
Bifl Hyjia i e ajire6pai'HHO He3ajie>KHHMH Ha^, K[u], to i A, Bi,a,MiHHHH b'ir Hyjia chmgtphhhhh 
iHBapiaHT. □ 

OcKijibKH, Mae Micue po3KJia^ H n (m) = H n (m) © (D(8)), to kojkch ejieivieHT z 3 S(H n (m)) 
OflH03HaHHO 3anHcyeTbca y BHrjia^i cyMH z = uz\ + z 2 , Re Z\ G S(H n (m)), z 2 G S(H n (m)). 
5Ikih;o tk z - CHMeTpnaHHii iHBapiaHT ajireSpn H n (ra), to, oneBH^HO, z 2 = ^| u _ 6yjj;e CHMeTpnaHHM 
iHBapiaHTOM MaKCHMajibHo'i ni/jajireSpn ajireSpn H n (m). TaKHM hhhom, ejieMenr Aj| u G 
S(H n (m)) 3aio;oBOJibHae yMOBaM TeopeMH 2 i TOMy Bm e reHepaTopoM CHMeTpnaHoro iHBapiaHTa 
ajire6pH H n (m). Hkiho >k ejieMeHT Aj| u , piBHHfi Hyjiio Ha,r, nojieM K, to po3rjiaHeMO Bijj;o6pa>KeHHa 

ip : S(L) — > S(L) BH3HaneHe TaKHM hhhom <f(a) := -^r mod p, r e BKjia^eHHa Kijibua 
S(L) = K[L] b Kijibii,e Z[L], am- MaKCHMajibHHH CTeniHb 3 hkhm p bxoahtb ^o po3Kjiafly 
Haii6ijibHioro cnijibHoro ^ijibHHKa KoedpiuieHTiB MHoroajieHa r(a) G Z[L]. To^i reHepaTopn 
CHMeTpHHHHx iHBapiaHTiB 6y^,eMO niyKara y BHrjia^i y?((Aj| _ ))- 

Hexaii -p-Hemp ajire6pn H n := H n (l, 1, . . . , 1), to6to nijjajire6pa b S(H n ) Hn nopoijaceHa 
p-Mm CTeneHaMH ejieMeHTiB 3 S(H n ). IloKJiajj;eMO Uij = x\x\, < (p — l,p — 1). HeBa>KKO 
nepeKOHaTHca, in;o fljia nojia xapaKTepncTHKH p = 3 ajireSpa CHMeTpn^Hnx iHBapiaHTiB ajire6pn 
H 2 piBHa K|[A 2 ], ^e 

A 2 = d {s) {u 2 ) = (ad(di)) 2 (ad(d 2 )) 2 (u) = 2u 0tl u 2l x + 2u li0 u h2 + ^i,i 2 + 2 u 2 ^u ^ 2 . 
HacTynHa TeopeMa onncye ajire6py CHMeTpn^Hnx iHBapiaHTiB ajireSpn H 2 , p = 5. 

TeopeMa 3. S(H 2 ) H ' = K§[A 2 , A£, AJ], de A* = d& (^((A^J) . 

JJ,oeedeHHH. IlpaMHMH oSancjieHHaMH b Maple nepeKOHyeMOca, m;o BKa3am ejieMeHTH e CHMeTpnaHHMH 
iHBapiaHTaMH, aKi CKJia^aiOTbca BiflnoBijj;HO i3 12, 78 i 708 jjpjjaHKiB. B cnjiy rpoMi3^CKOCTi 
BHnHHieMO jiHHie ixHi reHepaTopn. TeHepaTop CHMeTpnaHoro iHBapiaHTa A 2 piBHHii ul 4 . TeHepaTopn 
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chmgtphhhhx iHBapiaHTiB A4 , Ag MaiOTb BynroBynro BHrjism 

U2,3 2 «4,3 2 + 2m 4 , 2 M 4 , 3 2 M , 4 + 4« ,3«4,3 3 + 2 Mi, 2 M 4 , 3 2 «3, 4 + 2 Mi, 3 M 3 , 3 M 4 , 3 2 
+ 2m 2 ,i M 4 ,3 «3,4 2 + 2m 2 , 2 M 4 , 3 2 M 2 , 4 + 2 M 2 , 2 «4, 2 «3, 4 2 + 2 M 2 , 3 M 3 , 3 2 M 4 , 3 
+ 2 M 2 , 3 M 4 , 1 M 3 , 4 2 + 2 M 3 , 1 M 3 , 3 M 3 , 4 2 + 2 M 3 , 2 M 4 , 3 2 M 4 , 4 + 2 M 3 , 2 M 3 , 3 2 M 3 , 4 

+ 2m 3 , 3 2 m 4 ,2 m 2 , 4 + 2m 4 , m 2 , 4 m 3 , 4 2 + 2m 4 ,i m 4 , 3 m 2 , 4 2 + 2m 4 , 2 2 Mi, 4 M 3 , 4 

+ 4 Mi, 3 M 4 , 2 M 4 , 3 M 3 , 4 + 4 M 2 , 2 «3, 3 «4, 3 «3, 4 + 4 M 2 , 3 M 4 , 2 M 4 , 3 M 2 , 4 + 4 M 2 , 3 «3, 2 «4, 3 U 3> 4 
+ 4 M 2 , 3 «3, 3 "4, 2 «3, 4 + 4 M 3 , 1 M 4 , 3 M 2 , 4 M 3 , 4 + 4 M 3 , 2 M 3 , 3 M 4 , 3 M 2 , 4 + 4 M 3 , 2 M 4 , 2 M 2 , 4 «3, 4 
+ 4 M 3 , 3 M 4 , 1 M 2 , 4 «3, 4 + 4 M 3 , 3 M 4 , 2 M 4 , 3 «1, 4 + 4 M 4 , 1 M 4 , 3 Mi, 4 M 3 , 4 + M 3 , 3 4 + 4 M 3 , M 3 , 4 3 
+ M3, 2 2 M3,4 2 + M4, 2 2 «2,4 2 

Ta 

4 lt 3j 3 "4, 2 1*4, 3 "3, 4 3 + 4 M 3 , 3 M 4 , 3 3 M 2 , 4 M 3 , 4 + 2 M 2 , 3 M 4 , 3 3 M 3 , 4 2 + 2 M 3 , 2 M 4 , 3 2 M 3 , 4 3 
+ 3 M 3 , 3 2 M 4 , 3 2 M 3 , 4 2 + M 4 , 1 M 4 , 3 M 3 , 4 4 + M 4 , 3 4 Mi, 4 M 3 , 4 + M 4 , 2 M 4 , 3 2 M 2 , 4 M 3 , 4 2 

+ 3m 4 , 2 2 m 3>4 4 + 3m 4 , 3 4 m 2 , 4 2 . 

IloKa>KeMO, m,o CHMeTpiiHHi iHBapiaHTH A 2 , A|, Ag ajireSpaiHHO He3ajie>KHi. Ajire6pa H 2 
nopofljKyeTbca ejieivieHTaMH BHrjia^y d^(u), a < S. Bii3HaMHMO HiicjiOBy aflHTHBHy (pyHKHiio 

A Ha S(H 2 ) TBKHM HHHOM A(^ Q ' ) (m)) = \a\, A(/li)A(/l 2 ) = A(/li) + A(/l 2 ), hi,h 2 - MOHOMH 3 

S(H 2 ). OneBH^HO, mp Ha MOHOMax ejieMeHTa A 2 (pyHKHia A npHHMae 3HaneHHa 2(p — 1) = 8 
fljia Bcix i, a Ha MOHOMax ejieMeHTa A4 i Ag BOHa npniiMae 3HaneHHa 4(jo — 1) = 16. IlpaMOio 
nepeBipKOio 3HaxoflHMO, mp ejieivieHTH A 2 , i A4 HenponopHiiffli. EjieivieHT 6-ro CTeneHa Ag Moace 
Hajie>KaTH ajireSpi k[A 2 , AJ jinine y BKna^Ky, kojih Bm e jiimHHOio KOMSmaHieio mohomIb A 2 
i A 2 A*. Ajie A(A 3 ) = 6(p - 1) = 24 i A(A 2 A*) = 32. Ockuibkh, MaeMo A(A*) = 16, to A* He 
Hajie>KHTb flo A;[A 2 ,A4]. TaKHM hhhom BKa3am Tpn chmctphhhhx iHBapiaHTH e ajire6pai'HHO 

He3ajie>KHHMH. 

51. C. KpnjiiOKOM b [5 J nopaxoBam m#eKCH ajireSp Jli KapTamBCBKoro THny, to6to MiHiMajiBHy 
KijiBKicTB HeTpHBiajiBHHx nopo,a,>KyiOHHx ejieMeHTiB n,eHTpa yHiBepcajiBHo'i oropTyiOHoi ajire6pn. 
3oKpeMa fljifl ajireSpn H 2 iH^eKC piBHHH p—2 = 3. ToMy 3HaHfleHa CHCTeMa i3 Tpbox chmgtphhhhx 
iHBapiaHTiB A 2 , A4, Ag nopo,a,>Kye Ha,a, p-u,eHTpoM ajire6py chmgtphhhhx iHBapiaHTiB ajire6pn 
H 2 . □ 

JJjiz BHna^Ky ^OBijiBHoi xapaKTepncTHKH nojia p, bhcjiobhmo HacTynHe npnnymeHHa 
HnoTesa. S(H 2 ) H * = K p 2 [A 2 , A|, . . . A* J. 
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